Kinin generation by hemodialysis membranes as a possible cause of anaphylactoid reactions.
1. Severe anaphylactoid reactions have been reported in some patients treated with angiotensin converting enzyme (ACE) inhibitors during hemodialysis with a polyacrylonitrile (PAN) membrane. Generation of bradykinin via contact activation at the negatively charged membrane surface and reduced bradykinin breakdown due to ACE inhibition have been suggested as possible causes. This hypothesis was evaluated in the present study. 2. PAN or cellulose dialyzer membranes were incubated with plasma at different concentrations of ACE inhibitor. The rate and extent of kinin accumulation was dependent on the ACE inhibitor concentration. 3. Bradykinin levels were determined in "historical" plasma samples drawn from patients treated with ACE inhibitor at the onset of anaphylactoid reactions during hemodialysis with PAN dialyzers. The kinin levels were significantly higher (2.4 +/- 0.05 pmol/ml) than in samples from a group of control patients (0.29 +/- 0.02 pmol/ml). 4. Plasma kinin levels were measured in patients who developed anaphylactoid reactions during dialysis with a PAN membrane though not being treated with ACE inhibitor. At the onset of the reaction, kinin levels increased to 2.1 pmol/ml in the line entering the dialyzer and to 10.5 pmol/ml in the line leaving the dialyzer compared to not more than 0.12 pmol/ml upon dialysis with other membranes. 5. These in vitro and in vivo results demonstrate that contact of blood with a polyacrylonitrile membrane leads to the generation of kinins which accumulate if ACE is inhibited. It is very likely that kinin accumulation in the circulation is the cause of anaphylactoid reactions during hemodialysis with PAN membranes in patients treated with ACE inhibitors and, in some cases, in patients not receiving ACE inhibitor medication.